AAE 4010 NOTES FOR 2015 MARCH 26 

1. EXAMINATION #1 WILL BE GRADED AND RETURNED BACK TO YOU 
2015 MARCH 31. 

2. THE SYLLABUS HANDED OUT TO YOU AT THE BEGINNING OF THE 
COURSE SEMESTER HAD THE GUIDELINES TO BE FOLLOWED IN 
PREPARING YOU FOR APPLIED MECHANICAL ENGINEERING DESIGN AND 
CONTAINS A LIST OF COMPONENTS ANALYSIS PARAMETERS THAT CAN 
BE BROKEN DOWN INTO THREE ITEMS; DESIGNS FOR 1) STRENGTH, 2) 
STIFFNESS AND 3) LIFE / FATIGUE. 

3. YOU ARE NOT THE ONLY ONES THAT HAVE FELT THIS APPROACH AND 
FORMAT TO APPEAR AS ANOTHER REPEAT OF MECHANICS OF 
MATERIALS; WITH SOME AREAS THAT ARE UNADVANCED FROM YOUR 
PREVIOUS LEARNING EFFORTS AT MECHANICS OF MATERIALS IN YOUR 
FORMER CLASSES. 

4. PLEASE GET THIS RIGHT DOWN TO THE LETTER AND MEANING 
LITERALLY; SHIGLEY'S MECHANICAL ENGINEERING DESIGN BOOK IS 
A REFERENCE BOOK AND NOT A TEXTBOOK, AND THAT STATEMENT 
SIMPLY MEANS THAT SHIGLEY IS YOUR LIFETIME COMPANION AND 
NOT A MERE TEXTBOOK. SHIGLEY SITS ON YOUR WORK SPACE AND IS 
REFERRED TO DAILY AND ALL POSSIBLE DESIGN SITUATIONS AND 
SOLUTIONS ARE IN IT. PERIOD. 

5. AS I SAW THROUGH THE BOOK AND THE COURSE I HAD SOME 
CHALLENGES TO OVERCOME; THIS MAY BE THE ONLY TIME I TEACH 
YOURSELVES OR ANYONE THIS COURSE AT TENNESSEE TECH AS I 
SIMPLY AM AN ADJUNCT FACULTY. ALSO IF THIS IS ONLY AN 
INTRODUCTORY COURSE AND I FOLLOWED ONLY THE SYLLABUS THEN I 
HAVE FAILED YOU IN PREPARING YOU FOR THE NEXT LEVEL OF THE 
COURSE WITH ANOTHER INSTRUCTOR WHOEVER THAT MAY BE AND 
MORE IMPORTANTLY THE CAPSTONE SENIOR DESIGN CLASS AND YOUR 
FUTURE AS WORKING ENGINEERS. THAT FAILURE IS SOMETHING I 
CANNOT SIMPLY ALLOW TO HAPPEN AND I HAVE REVISED THE COURSE 
FORMAT SO THAT ALL OF YOU CAN STAND ON YOUR OWN FEET AND 
HEADS. 




6. AS A RESULT OF THE ABOVE MY EXPECTATION OF YOU IS THAT YOU 
WILL PERFORM BETTER THAN EXPECTED IN THE NEXT LEVEL OF THIS 
COURSE AND ALSO IN CAPSTONE SENIOR DESIGN CLASS. 

7. MY APPROACH TO TEACHING THIS COURSE IS SIMPLE; GIVE YOU 
OVERALL SYSTEMS VIEW OF ANYTHING NEW THAT NEEDS TO BE 
DESIGNED AND THEN TAKE YOU THROUGH INDIVIDUAL COMPONENTS 
DESIGN SINGLING OUT THE CRITICAL ONES AND THEN DESIGNING 
THEM FOR THE THREE CONDITIONS OF STRENGTH / STIFFNESS / 
FATIGUE/LIFE ETC., 

8. WHILE THE INTERNET IS A TREASURE TROVE OF INFORMATION FOR 
EVERYONE, FOR THE TEACHER IT CONTAINS A NIGHTMARE THAT 
HINDERS TEACHING IN THAT SOLUTIONS MANUALS ABOUND FOR 
EVERY TEXTBOOK IN THE WORLD PRETTY MUCH. THUS I HAD TO GIVE 
YOU EXAMPLES OF PRODUCTS AND SYSTEMS THAT DO NOT EXIST 
ANYWHERE AND ASK YOU TO DESIGN THEM AND UNDERSTAND THEM 
ETC., I DO NOT TAKE YOUR ABILITY TO DO ORIGINAL WORK LIGHTLY 
AND YOU SHOULD NOT EITHER. KNOWING HOW TO DO SOMETHING 
YOURSELVES IS PURE JOY AND NOTHING LESS. WHAT I MEAN IS THAT 
SHIGLEY'S lOTH EDITION SOLUTIONS MANUAL IS AVAILABLE FOR THE 
MERE PITTANCE OF SUBMITTING A FACEBOOK ACCOUNT AND ANY 
WORK DONE TEACHING YOU SHIGLEY WITH PROBLEMS CONTAINED IN 
IT IS A WORTHLESS PURSUIT AND THE GRADES YOU WILL HAVE 
EARBED ARE NOT WORTH A HOOT. ALL THAT HARD WORK IS USELESS 
AND WORTHLESS. IT IS UNFORTUNATE BUT THAT IS THE REALITY AND 
I REFUSE TO TAKE THAT CHANCE WITH YOU. 

9. THE ONLY EXPECTATION I HAVE IS FOR YOU TO LEARN AND 
ANYTHING ELSE IS MEANINGLESS HERE. IF YOU LEARN IT MEANS YOU 
HAVE PRIDE IN YOURSELVES AND THE WORK YOU DO. 

10. THE FOLLOWING PAGE HAS; OUTLINED, GENERAL GUIDELINES TO 
DESIGN AND BREAKING IT DOWN. PLEASE REVIEW IT AND COMMITT IT 
TO YOUR MEMORY AND CELLPHONES AND TABLETS OR WHATEVER. 

11. STARTING FROM 2015 MARCH 31 YOU WILL BE APPLYING THE THREE 
DESIGN PARAMETERS TRIPLET AND MORE TO SEVERAL COMPONENTS. 




GENERAL GUIDELINES FOR DESIGN 

1. APRIORI (MEANING; IN THE BEGINNING) RULES 

■ ENGINEERING IS AN UNFORGIVING DISCIPLINE 

■ LAWS OF ENGINEERING ARE THE SAME EVERYWHERE 

■ MURPHYS' LAW; IF ANYTHING CAN GO WRONG. IT ALREADY ... 

■ CONCEPTION CONTAINS EXECUTION 

■ UNTHINK THE WHEEL 

■ COMPLIANT SYSTEMS HAVE A DOMINATOR AND FOLLOWERS 

2. SYSTEM OVERALLS OR BIG PICTURE OR CONFIGURATIONS 

■ SIZE UP THE SYSTEM AND ITS OVERAU NUMBERS AS THESE 
ARE THE PRODUCT SPECIFICATIONS OR REQUIREMENTS 

■ DESIGN CRITERIA; SYSTEM MEETS THE EXPECTATIONS OF ALL 
AND WILL NOT HURT ANYONE OR ANYTHING AND DEFINITELY 
WILL NOT HURT ITSELF OR ANY OF ITS PARTS 

3. STUDY THE DESIGN AT TH3E INDIVIDUAL COMPONENTS LEVEL 

■ BREAK DOWN THE SYSTEM INTO INDIVIDUAL COMPONENTS 
AND CHECK FOR THE DESIGN PARAMETERS TRIPLET (STRENGTH 
/ STIFFNESS / FATIGUE/LIFE) 

■ IDENTIFY THE CRITICAL COMPONENTS FOR FURTHER 
ANALYSIS 

4. CRITICAL COMPONENTS STUDY 

■ REAPPLY THE DESIGN PARAMETERS TRIPLET (STRENGTH / 
STIFFNESS / FATIGUE/LIFE) ONCE AGAIN 

■ TO ACHIEVE WORLD CLASS DESIGN DO WHATEVER IT TAKES 
TO HAVE INFINTITE LIFE IN THE CRITICAL COMPONENTS AND 
USUALLY IT MEANS OVER DESIGN IN CRITICAL AREAS TO 
ASSURE PRODUCT PERFORMANCE AND / OR LIFE. 


LIST ABOVE ONLY STARTED AND IS NOT EXPECTED TO END YOU 
START YOUR REPUTATION WHEN THE COMPANY LAWYER SAYS TO 
YOU JUST BEFORE GETTING IN THE CAR TO GO TO LUNCH WITH 
THE COMPANY PRESIDENT THAT SHE WILL NEVER HESITATE TO 
HAVE A PACEMAKER DESIGNED BY YOU PUT INSIDE ... 





HEXCEL S 

Skis are all we make. The best skis. All Hexcel 
skis are designed for ultimate performance and 
constructed for maximum durability. No 
compromises, just the best. 

We know some other manufacturers are 
claiming that their skis are the best. Talk is 
cheap. Skis are expensive. So how do you 
decide which are really the best? 

Comparison. Compare Hexcel with 
any other ski. Compare our performance. 

Compare our quality. Compare our con¬ 
struction, our weight and our guarantee. 

Prices for the new generation of 
Hexcel skis are about the same as last 
year, so now you can even compare 
our prices: J-Comp $145, Competition 
$240, Super Comp $265, 

Hexcelerator $220, Sundance 
$255, Firelite-S $188. (All prices 
are suggested retail.) 


HEXCEL 


No matter how you ski, or how s 
want to ski, there is a member r:j 
Hexcel family of skis custom taini 
for you. All feature ultra lightw 
honeycomb construction, and eai 
the best. The best is all we rai 


Hexcel Sports 
10 Trevamo Road 
Livermore, CA 9455(i 


HEXCEL HONEYCOMB EXAMPLE #1 












Vihct your apfxiilc with 
the most rxcitin;ikr 
jlj^HW^lll i »«ved tothy. Ourcxdu- 
llll 1 I lllllllllll Bve aluminum honcy- 
combtandwichprovidn 
LI a deliciout combination of 
cfTtcirncy and retiabdily, topped 
ICencroudy with a “linen-like" prcpreic 
fiberglan. Perfect for the weight wiatcher—extra 
ttrong and nutritiou*. but extremely light-in 
fact, lighter than anything cIk avaitabie. 
Our menu containt lix gourrhet lelectiom, one 
for almott e\eiy appetite: 
T1wfig>«r<otBp-The utmow taxtc in per¬ 
formance and appearance. (>iick energy for 

the ctuftch. 

TlwCotapa d He n -Our mott popular dith, 
winning praitc wherexer tened. 
ThcbriarMbetMl-For the lophlukatcd 
gendrman-Hnoother taste, topped (and 
bottomed) with aluminum skint. 
Tbenrtile—The short order youll enjoy 
with relish. 

Tli*)CC*-T-Our cross-country touting dish. 
T>i*)C*i-A racy cross country entree 
enjo)’ed b>’ the fussiest of connooeurt 
throughout the wntld. 

Hot w ye o nibfatsdialdi H 


For dessert we offer "Performance 
Extraordinaire." This most desired of 
treats is the result of “tri-axial design." 
which perfectly balances flex, lortpie, 
and side wall dtOeciion, ghing this 
unique taste treat holding power 
wheneser ordered. 

Experience, pride, aisd aerospace 
technology make Hexcel a feast youll 
never forget. 


r-TrmSM 


Ddhuer. 


Hot Sandwkhes 
1b Go by Hexed 


HEXCEL HONEYCOMB EXAMPLE #2 



























HEXCEL HONEYCOMB EXAMPLE #3 
































Uomo Senza Lettere 
(Leonardo Da Vinci) 

I always say; 

‘MY DOORS ARE ALWAYS OPEN' 

















